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INTRODUCTION

In order to evaluate microdensitometers, it is desirable to have
an alternate method for determining the modulation, ™M , of intensity trans-

mittance recorded on film as

T:A(1+Mw\wox> (1)

1

It has been proposed elsewhere” that the modulation can be determined by

measurements on the spectrum of the corresponding amplitude transmittance,
T s Where

"
{=4T:{A(I+meok) (2)
as obtained using coherent light. For small M |, we have
T A (1Y e Wok) 3)

and it would appear that ™M can be determined from the ratio®

m\
A = Intensity of Fundamental _ A 4
Intensity of DC A

kS
=M (4)
4

 EE—
It should be noted that whereas the analysis herein uses single sided spectra,
coherent optics displays the two sided spectLrum. This means that only the
Intensity of one term of . Wo L, @ tWe can be
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It is of intcrest to determine the range of M for which the above approximate
relationship is valid by considering a more exuct expression such as might

be obtained from the expansion of (2) in a Fourier scries.

FOURIER SERIES

Without loss of generality, we can take A=\ and write

1 o0
+=( 2 q : e
= I+Mww°)t) = J * (O\mc,camwa)n+bmw\_mwoy,> (%)
m=} .
Instead of using the stundard integral formulas for the coefficicents, A, »nd bm R

it is easicr to proceed using certiin known expansions, From the binomal formula
0

SR '
( I+ 2> = m> E3 ()
M0
valid for |32| 4‘1 and f any real number, * we obtain

t= Z‘D < tﬁ) M W, X ()
m=0
3

There arc two c¢xpansions™ for mm Wy X , onefor M even, the other for

1

m odd., Thesc are

Tt LR SV . WY
as LS L (Demaigo -y (R}
and
ak+! (~l)h - ([ akat
PN G BN CEN U
J-.O

Substituting (8) and (9) in (7) and comparing with (5), we find that Q\ = O and
oo
A \
= Z | AN
A, A ™ 1 HKap = ;al&< >< ,GL)
h=o

= 2k , \
b= M ZB”‘M RE );2#» (a/:+‘> (‘;f}:‘

(10)
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Congequently, we can write for /1 {as defined in 4) an exact expression, viz.
>

b, 22 :
A= af = MR (11)
[+
in which o
ak
_,Pae ™ = ak
R= 5 Th E ¥aa™ (12)
E X2 M b=o
Ao
The coefficients X;h arc determined from the rcoccurrence relatiouships
&,
- 13
/‘BAA‘Z \O/Ar\. o(;h-;,._ , M= 01,3, - (13)
=9
Solving (13) for Y , Yl s Y‘* , aad YG , we f{ind that (11) becomes
z 1 — * q
K:-M—Q{HEM +L5M*+L_C3_‘°_?_.M"+___'_} (14)
"+ >3 256 65,536

z
Comparing (14) with (4), we see that the first correction term 5/3; M is
about 3% of 1 for 50% modulation and would change A by 6%.

REMARKS

Additional studies of the harmonic distortion introduced by non-
linear operations could be bascd on the techniques referred to in the bibliography
of Reference 4,

STAT
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